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DESIGN
Component Group: Cambueticn Devrces Prepared: A Kay
CIL kam: ASa0-10 Approved: T. Nguven
Parl Mumher: RS20 Approval Data: 2949
Companarnt: Fuel Praburner Changa 2: 1
FMEA Ham: AG0d Directive 4 CCED MED-D01 6237

Failure Mode: Exlarral cupture,
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FAILURE GAUSE:  A: Fallure of parent materia! or weld. . .
THE [MOME AN CXIDIZER INLET ARE COMSTRUCTED OF INCOYEL 714, THE STRENGTH OF NCOIWEL 718 AFTER HEAT TREATIFNT IS TRE FRIMARYY REASOK FOR TS SELECTION.
SMUER DESIRABLE PEOCERTIES OF INCOMNEL T1B ARE ITS CRYOGEMNC DUCTILITY AMO QXYSEN COMPATIBILITY {1). THE AS| OXIOIZER SUPPLY LINES ANE IMTEREROPCLLANT
PLATE ARE MALOE UF INCORMEL 555, INGOMEL 625 |5 READILY WELDED T (NGORNEL 718 AND EXHISITS RESISTANCE TO STRESS CORROSION, CRYOGENIC DUSTILITY, akD (XY AFH
COMPATIFILITY (). PRIMARY FACTORS OF SAFETY MEET CEI REQUIREMENTS {3). HIGH CYSLE FATIGUE AMD LOAW CYCLE FATIGUE LIFE MEET CE! RCOULREMENTS (3 QFFSET
LMAIT FEQUIREMEHTS ARE ESTARLISHED T FEDUCE STHRESS COMUENTREY ICHS AND IMPRDVE WELD GEOMETRY (4t CR!TICAL WELD BEADS ARE MACFINEN FLLISH TO ZEMHICE
STRESS COMCENTRATICHS (50 THE ASILOX INLET LINE 15 WRAFFED WITH GRAMHITE EFOXY FOR ADDITICHAL ETRUCTURAL STRENGTI (G). DURING THE TE &RLCWT OF SHEIME
010, SHRINKAGE CRACKS WERE OBSERVED CMANATING FROR THE ELECTROMN BEAM WELD BETVWEEN TIE INJECTOR AND B0 IM THRE AREA OF THE INEDLOY 977 SWERLAY O
TIE INTERPROPELLAMT FILATE ME & T ANALYSIS OF THIS GRACK SFIDWWED THAT THERE WAS MO FATIALUE FROPAGATION OF THE CRASK. STRUCTUIRAL AMALYEIS CF TrIE ARFA,
EHOWMYS THE DEFEST TO BE ACCEPTABLE, FYFN IF THF WORST CASFS ARE ASSIRAED 171, THE PFEEBURNER PARENT PATERLML S WERS CLEARED FOR FRACTUSE FFECHAM |22 DE
LAY GROWTH SIMCE THEY CONTAIN MO FRACTURE CRITICAL 2ARTS (8. THE PYEATIL WELDS ARE CLEARED FOR FRACTURE MECHANICS/MOE FLAWY GRIWTH B~ TAE Y- LY
ASEESSMEMNT (71 TABLE ABIC LISTSE st FMEAC L WELDS ANO 'DEMT'FIES THOSE WELDS I WHICH THE CRITICAL IMITIAL FLAVY SI7E 15 NOT DETECTABLE AND THOEE WELES 1Y
WNGH THE ROOT SIDE |5 NOT ACCESSIELE FOR IMSFECTION. TI!DEE WELDS M WWHICH THE CRITICAL IMITIAL FLAWY 3I2E 15 MOT DETECTAELE, ARE ACGEF | ASLE FOR FLIGHT BY
RISk AS3ESSMENT (59 THE P“REBLU'RHER JuaS CwS TESTERD (105,

[ FSS-9571-0; {2) RES-0648, CPI2D0I0R; (M RLIOSE], CFLZOROINIE i#)RL-0091; {5} ECP 948 REOCOII0 (6) RSDO7O04; (73 MPR 66 D2E4; (B) MASA TASK 17, (61 H55.9755; 10
RET R
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DoE
0 IMLET ASSEMBELY
Ik [ERFRIFELLANT FLATE
AS|MMLET
ASIIMLET FLANGE
A5 DXIDIZER TUBE
ASIIMLET FLANGE
iNGERT. ASSY

KMATERIAL INTESRITY

HEA™ “RE4LT
WELD INTESRITY

ASSEMEEY INTECRITY

[nspechiente] £ Toslisl

AT ERML INTESRITY 1S WERIFED PER SPECIFICATION REGUIREMENTS.

ULTRASONLY INSPFCTION IS PFRFORMET CIN THF FORSINGS PER SFFCIFICATION
FREQUIRERENTS.

A PENETRANT IMSPRECTION OF THE MACZHINED OORF AFTER HEAT TREAT MRIEIR TO FIMAL
MAaCHIMIMNG WERIFIES O CRACKS.

TUBING 15 LLTRATSONIC AND FENETRANT INSPECTED (QUTER PAMETER FOR OEFECTS FER
SPECIFICATION R=CUIREMEMTE,

HARCHESS TEST YERIFEES HCAT TREAF 1S WITHIM REQLUIREMENTS.

ALLYMELDS ARE {MEPECTEC TO CRAWING AMD SPECIFICETMIM RECUIREMENT S PFR WHLD CLAES.
INEPECTHING INCLUDE SUAL DIMENSICNAL, FENETRANT, RADIOGRAPHIC, ULTRASONIC, AN
FILLER MATERIaY. A5 AFPPLICARIE,

LOE IMLET =LBCWWELDS 1 AND & FRCE AND ROGT 5IDE SGECMETRY IS VERIFIED PER DRANMG
REUIREMENTS

A EFECIAL INSPECTICN OF THE IMKER AMD EXTFRINR CIRCLMFFRFNTIAL NOME WELES |5
PERFOHMED.
(INCYLIAING RCRING, FTCH, PENETRAMT, ARWE P_LIS WELDING)

4 PROCF FRESSURE TERT 15 PERFORMED ON THE ASSEMBLY,
AFENETRANT INGFZCTION AFTER PRESSURE TEST wERIIES flD CRAGES.
THE HOT FIRE TESTHG AMD 2MND E & W INSPECTIOHE wERIFY INTECRITY CF FREBLIRHER.

THE HELILM FFGMATLIRE LEAK TZ5T FERFIRMEDR FRIO= T EAGH FLIGHT VERIFIES DOME
INTEGRITY. [LAST TEST)
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Component Sroup: Comb i Davlees e o

CiL fhem: AGD0-10 Approved: T. Nguyen
Part Mumber: RAE000020 Approval Dale: Gryon
Component: Fuel Prebumer Lhangs ¥: i
FMEA Tterm: A50D Dirwctive 4: CCBED ME2-01-521R
Fallure Made: Ex‘ernal ruplurme,
Page: it 2
Fallare Causes ' Signfcant Gharacterisllca laspectlands)) Testiz) Eoeureient Reforaive

Fail_ra Hiclery: Cotnprehenaie faikre hislory data is malrtatned i7the Preblem Repoding daiabase (PRAMS/FRAGA
Relererce; MasA Blter 551/ARNA08 and Rackaidyma latiar ARRCO97ET.
Cperatia-al Lise:  NotApplicabke.
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SSMEF  AICIL
WELD . INTS

Componeni Group:  Cembustlon Devices Propansd: A Kaw
CIL fem: ABOD Aoproved T. Nguyen
Campaneni: RSO 03000 Approval Daka: 009
2art Humber: Fuel Praburnee Change #: 1
ABDD Dhirective #: CoBD MEL.DM.E235
Paga: 1of 4
Critiea! inltial
ool  Flaw Sice Mol
Side Mzt DElectanla
Comporen Bzgic Pad biumbser Wie'd Humbe- Weld Type  Class Access HCF o LOF Comimens
FFRR CHAL'AFR RENRN9 1.2 GRS | x x X
FFE iHJECTOR R30Ca0ER 1 EBN 19 X X x
FPBE IHJECTOR RENCSO0 = E@A il X
FFB IMJECTOR RS D Eancd 2 57040 ! X x X
FFE INJECTOR RS DO L =2 0) 1l X
FPBE 'MJECTOR RS DOREAD 2B EBN {] e
FPB INJECTOR RS DD 4 EBW IF b
FFB BODY RS ICEH:S 1 4GPT] GTALW | x [C11%- 1]
FPa BOEVY RSILER23 5 B | = [AL S0
FPR FLIFL. MANIFILD R30%e0M ?r'*li:aj: 11, 8 G AN | A X [ACHN
12PTy
reo FUEL MANIFILD ASHcensa 11 (GPT; GTALY I X AL
rea FUEL MAK'FOLD AGSCOEDZE 13 [P T} GTAV | £ [ACEOY
Fr& XD INLET RECOED30 1 GTAV I X
FEE CEIDIHLET RECDE030 2 GTAVY | X ¥ X
FFR QI IMLET RECOED30 L GTAVW I
PREBURNER EXPANIIDH J2INT RE0I8322 1 GTAW 1
PREBEURKNER EAPANSION JOINT R&ti9h32 P GTAW ] »
FPBE aSIFUEL LINE RECI0525 1PLG TN | *
FP5 CHARMBER RE008018 A 0PTY. 4 GTAW | X b [AL500
R

FPE CHAMBFR RS00801E 5 I0FT) GTAW I X [#OH0

FOB CHAMBER R3008078 S0Py GTAVY | x (AR,
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SSME FMEA/CIL

FIELD CONFIGURATION VARIANCES FROM CIL RATIONALE

Compohent Group: Cambusticn Devees Pregared: A Koy
Ikewn Warme; Fuel Pribumar Apprayed: T. Mgy en
[kem Mumbet: ABN1 Approval Data: 4r, 88
Part Mumbwer: RIMad20 Lhanges & i
Dlroctive #: CCAC ME3-01-5215
Pagpa: 1ef 1
Rase Lire Palicnals \ariange Chang= Zat.onzls warant Jash Number -
', AGE]- WO RAT ONALE MTLY LIMER IS INSTALLED 1M LINER MAY IECONE DAMAGED. R0 7051-1441
EFFECTED. WARIOUS PREBURNER UEE AE IS FATIOMAIE: RS T -145%
AGSENE. [T, DEBONDED L'NER FAS SEEN UETERMIMED T BE A CRITICALITY T?IREE.



